Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
Understanding investors' behavior starts from the analysis of its forming factors. Recognizing that economic behavior is limited not only to qualitative examination of market actions and quantitative analysis of data, but also that it reflects the understanding and evaluation of these events as well as data awareness of economic participants, at the same time the importance of subjectivity in making investment decisions, is noted.
Global financial markets pose new challenges for investors and activities of all investors are based on continuous decision-making, which is not always rational, and, as a result, unexplained by the traditional economic theory, assuming that all investors operating in the market are rational, and the capital market is efficient. 
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Actually, for the sake of improving the explanatory power of financial literacy, the authors' goals consist in highlighting the role played by behavioral factors as cognitive errors affecting the financial decision-making. The current study is considered the first of its kind conducted in the Tunisian context. To the best of our knowledge, no such studies have been conducted regarding measuring financial literacy in Tunisia or the relationship between cognitive abilities, trading failure, and financial literacy.
Financial literacy studies around the world incite governments to establish training programs aimed to develop the individual investor's financial literacy and competency.
Financial literacy will help you achieve your goals whether they are to own your own business or raise a family. http://dx.doi.org/10.1080/23322039.2015. 1057923 That is why behavioral finance theory, contrary to traditional financial theories in their core provisions, was started to be actively developed. It holds that prediction of investment decisions cannot be based only on rationality, as far as significant influence on the investor's decision is made by his/ her provisions and subjective assessment of the situation.
By studying investors' characteristics, individual investment behavior, and its consequences for financial markets, scientists from various countries come to the conclusion that irrational factors affect the behavior of investors. The global financial crisis of recent years has underlined the necessity to research investor behavior and its determinants as well as the consequences of irrational investor decisions on financial markets more widely.
According to economic theorists, investors think and behave "rationally" when buying and selling stocks. Specifically, investors are presumed to use all available information to form "rational expectations" about the future in determining the value of companies and the general health of the economy.
Consequently, stock prices should accurately reflect fundamental values and will only move up and down when there is unexpected positive or negative news, respectively. Thus, economists have concluded that financial markets are stable and efficient, stock prices follow a "random walk," and the overall economy tends toward "general equilibrium."
In reality, however, according to Shiller (2002) , investors do not think and behave rationally. To the contrary, driven by greed and fear, investors speculate stocks between unrealistic highs and lows. In other words, investors are misled by extremes of emotion and subjective thinking, and the whims of the crowd consistently form irrational expectations for the future performance of companies and the overall economy such that stock prices swing above and below fundamental values and follow a somewhat predictable, wave-like path.
Investors' behavior is part of academic discipline known as "behavioral finance" which explains how emotions and cognitive errors influence investors and the decision-making process.
Behavior of the individual investor (small investor who manages his/her portfolio by himself/herself) has long been the interest of academics and portfolio managers but not the investors themselves since the herd mentality sometimes dominates over reasons. Human herding behavior results from impulsive mental activity in individuals responding to signals from the behavior of others (Prechter, 1999) .
Currently, researchers from various countries are interested in the analysis of problems of behavioral finance, market uncertainty and inefficiency, market anomalies, and influence of investor psychology on their decisions with regard to different aspects. The researchers of financial behavior (Campbell & Sharpe, 2007) state that real investor behavior deviates from rational behavior under the influence of various subjective factors such as information, awareness and assessment, risk tolerance and understanding, personal qualities and investor emotions, mood, and expectations. Jordan and Miller (2008) assume that markets are not efficient, and they prove this assumption.
Thus, one of the basic financial theory concepts-the efficient market hypothesis (EMH) of Fama (1970) , defining a market as being efficient when prices of financial instruments reflect all available information and instantly change depending on new information-faces a challenge. However, the classical theory, invoking the assumption about efficient market (where it is impossible to earn more than the market's average because of rational, profit-maximizing investors), does not reflect the real market situation.
It should be noted that researchers' interest in irrational investor behavior and its consequences for financial markets is constantly growing. It could be illustrated by numerous studies dealing with one or more factors influencing investors' behavior, investors' personal characteristics, the impact of cognitive or emotional biases on their behavior and investment decisions (Barber & Odean, 2001; Campbell & Sharpe, 2007; Beshears, Choi, Laibson & Madrian, 2008; Lim, 2006; Park & Sabourian, 2011, etc.) .
Analyzing the problematic issues of the studies of the last decade, we can note that the influence of investors' personal characteristics on their behavior and decisions has been investigated more thoroughly.
Our main objective is to identify the factors of trading failure at the level of small individual investors through drawing their collective cognitive map. Cognitive mapping is a technique now well established which captures the minds of the players about a problem or situation. A cognitive map allows you to view certain ideas and beliefs of an individual on a complex area such as trading failure. A cognitive map is usually defined as the graphical representation of a person's beliefs about a particular field. A map is not a scientific model based on an objective reality, but a representation of a part of stock market experience as seen by an individual investor. Our paper extends traditional literature and previous studies such as Smida and Khelil (2010) by proposing a new approach to building an average cognitive map for the explanation of the small individual investor's failure in the stock market. As the title of this research suggests, the overall objective is to better understand the ways of conceptualizing the individual investor's failure vis-à-vis the trading failure in the stock market.
The goal goes beyond the mere recognition of the relevance of the study of behavioral finance and is to explore representations of the individual investors on their beliefs about their failure in the stock market. The intention here is not to provide a statistical analysis, but rather to paint a picture of the beliefs of the individual investor about the factors of trading failure.
The study is structured as follows: previous studies are discussed in Section 2. Section 3 contains data sources and methodology. The results of this research are in Section 4, while the conclusions and implications are in Section 5.
Literature and conceptual review

Traditional finance
The proposal that has overpowered finance for more than 30 years is efficient market hypothesis (EMH). There are three basic theoretical arguments that structure the base of EMH. The first and most considerable is that investors are rational and by implication securities are appreciated rationally. The second argument is based on the suggestion that every household takes careful account of all accessible information before making their investment decisions. It is related to internal consistency. Each decision has to be made in a systematic way such that it is in agreement with one another whatever the subject is.
The third principle is that the decision-maker always pursues self-interest. Most widely applied in finance is the expected utility model of choice under risk, proposed by von Neumann and Morgenstern (1947) . Its rationality is based on axioms underlying expected utility maximization as the optimal rule. The accumulation and processing of information and the formation of expectations occur efficiently, yielding possible outcomes (of total wealth) and corresponding possibilities. In the case of new information, the probability distribution is adjusted in conformity with Bayes' rule.
Behavioral finance
Behavioral finance is a study of markets that draws on psychology, throwing more light on why people buy or sell stocks and even why they do not buy stocks at all. This research on investor behavior helps to explain the various "market anomalies" that challenge standard theory (Muradoglu & Harvey, 2012 This is because this anomaly is persistent. Therefore, this behavior exists. Behavioral finance encompasses research that drops the traditional assumptions of expected utility maximization with rational investors in efficient market. The two building blocks of behavioral finance are cognitive psychology and the limits to arbitrage (Ritter, 2003) . Cognitive psychology refers to how people think and the limit to arbitrage when a market is inefficient (Heath, Huddart, & Lang, 1999; Kartasova, 2013; Kumar & Lee, 2006; von Gaudeker, 2011) .
There is a vast psychology literature documenting that people make systematic errors in the way they think: they always make decisions easier (heuristics), overconfident, put too much weight on recent experience (representativeness), separate decisions that should be combined (mental accounting), wrong presenting the individual matters (framing), tend to be slow to pick up the changes (conservatism), and their preferences may also create distortion when they avoid realizing study losses and seek to realize study gains (disposition effect). Behavioral finance uses models in which some agents are not fully rational, either because of preferences or because of mistaken beliefs. An example of an assumption about preferences is that people are loss averse (Furnham & Boo, 2011; Ingmar, 2012; Kaustia & Torstila, 2011; Riaz et al., 2012; Shefrin, 2000) .
Much of the basic theories of behavioral finance concern with a series of new concepts under the general heading of "bounded rationality," a term associated with Simon. It relates to cognitive limitations on decision-making. As a result, human behavior is made on the basis of simplified procedures or heuristics (Tversky & Kahnemann, 1974) . This is consistent with the study done by Slavic (1972) on investment risk-taking behavior. He found that man has limitations as a processor of information perception and shows some judgmental biases which lead people to overweight information. People also tend to be overreacting to information (De Bondt & Thaler, 1985; Furnham & Boo, 2011) . Shiller (2002) surveyed some of the key ideas in behavioral finance, including prospect theory, regret theory, anchoring, and over-and under-reaction. Prospect theory introduced by Kahneman and Tversky (1979) and Kahneman (1981, 1986) suggests that people respond differently to equivalent situations depending on whether it is presented in the context of a loss or a gain.
Investors typically become distressed at the prospect of losses and are pleased by possible gains: even faced with sure gain, most investors are risk-averse but faced with sure loss, they become risktakers. Thus, according to Kahneman, investors are "loss averse" (Ingmar, 2012; Riaz et al., 2012) .
Hypothesis: The failure of individual investors resulting from the combination of internal factors (individuals' differences, financial literacy, knowledge, experience, cognitive biases, etc.) and external factors (environmental factors, competition, political problems, etc.).
Methodology and data
Conceptual framework
Based on the arguments presented above, the conceptual model proposed in this study is presented in Figure 1. 
Research question
Overall, the poor performance by individual investors can largely be explained by this tendency to hold value stocks during advancing markets and high risk stocks during declining markets. These behavioral patterns revealed at the market level also represent important findings, and, hence, become one of the important motivations for our study of individual investors in Tunisia.
Specifically, we try to identify and confirm psychological heuristics and biases prevailing among the Tunisian individual investors. This is an important issue in order to understand the nature of local individual investors.
Examining individual investor's behavior is expected to contribute to our understanding of market microstructure (Amari & Jarboui, 2013) . Also, the role of such cognitive biases in determining individual investor behavior can be established, which will further help in designing policies and investor education initiatives, whereby the focus may be shifted from institution-centric approach to a balanced approach where individual investors are viewed as equally significant players in the stock market.
Empirical methodology
In this section, precisions will be supplied, first on the cognitive approach as a research tool used (Section 3.1) and then, to describe the used data (Section 3.2).
The cognitive approach as a research tool
This study is of qualitative type. It uses, as a research tool, the cognitive approach that has been used very little until now in finance. The use of the cognitive mapping in the fields of finance and economics is recent and is dealt with by few empirical studies. It can lead to a better understanding of the individual cognitive universe (investors, actors, investors, and managers) and it is very important to understand the key factors of individual investor's failure in the stock market.
Cognitive mapping: a tool for identifying the key failure factors
Since the publication of Axelrod's (1976) work in political sciences, and especially, since the pioneering work of Bougon, Weick, and Binckhorst (1977) and Eden, Jones, and Sims (1979) in the field of organization, the researches carried out on the use of the cognitive mapping have undergone a considerable development. The use of cognitive maps in recent years in scientific research has grown (Huff, 1990) .
In this context, we use cognitive maps to give a collective view of the small investor's failure. The cognitive map is only a discursive representation (of a researcher) of a mental representation (of a subject) (Verstreate, 1996) . Therefore, the researcher who uses this technique draws the map according to his own perception of reality. This dual representation drawn by the cognitive map is expressed in Figure 2 . Verstreate (1996) advances that the researcher draws the map from the written and oral speeches of the subject by connecting with causality relations (influences) and the expressed concepts, i.e. the map is composed of nodes representing concepts connected by arrows representing the links of influences or causalities. 
Construction phases of collective cognitive map
The drawing of a collective map is made through the aggregation (assembly) of individual cognitive maps (Ozesmi & Ozesmi, 2004) .
A cognitive map, whether collective or individual, is composed of two essential elements: concepts and links. Concepts are considered as variables and links explain the relationships between these variables. A concept can be influenced by other concepts according to their degree on the map.
Thus, a concept (variable) is said to be important if it possesses numerous links with other concepts (variable) on the map.
For this reason, Weick (1979) suggests that the more a concept has entries or exits, the more it is important. Although the individual map is constructed from individual experiences, the collective cognitive map defines the group as all the individuals who compose it. Its construction is made through the construction of individual maps, followed by a stage of aggregation (addition) of these last ones (Garoui, Sessi, & Jarboui, 2013; Ozesmi & Ozesmi, 2004) .
Our main purpose in this study is to analyze the collective mental representation of the Tunisian individual investors concerning the factors which have, according to their beliefs, an impact on their stock market failure.
To achieve this objective, we propose a gait of three phases to build a collective cognitive map (Table 1 ). This gait relies on the alternation of two phases of conceptions: individual and collective (Table 2) . This approach combines, through these three stages, qualitative and quantitative measures in order to construct the collective cognitive map (aggregated map).
In the phase below, and after having elaborated the individual matrices of interviewees (individuals investors), we are going to construct a collective matrix where we find all the concepts and common weights of all the respondents.
The construction of this one is from aggregation (addition) of matrices collected during the second phase. Studies, like those of Ozesmi and Ozesmi (2004) , suggest that it is possible to aggregate the individual maps. Also, Damart (2006) notes that the individual cards with individual interviews can be aggregated. This technique allows us to construct a collective matrix where there are all the common concepts of all respondents and an aggregate weighted causal relationship between these concepts (Omri & Frikha, 2014) . Source: Verstreate (1996, p. 9) .
Subject representation
Real Research representation
Communicates his interpretation in discursive way
Discursive statement interpretation of subject by the researcher Cognitive state of researcher
Subject representation
Thus, we can trace a collective cognitive map with a processing data program "MIC-MAC" to use it as tool of analysis and identification of the individual investor's failure factors.
Data
Description of the empirical investigation
To meet the research objectives mentioned above, a survey was conducted among individual investors in the Tunisian stock market. The data consist in establishing a survey on a sample of individual investors actively trading on the Tunisian stock market who have failed. The output is an average 
Second phase
The description of relationships between concepts.
(a) Every interviewee will assess the strength links between these concepts (the concepts identified during the first stage) by building a cross-impact matrix for each of them which contains only the common concepts (Figure 3 ).
Third phase
The construction of the collective cognitive map (a) Building a collective matrix in which one finds all the common concepts of the respondents and "an aggregated causal intensity."
(b) Construction of the cognitive collective map through the (MIC-MAC) program. Dépendance (Σ de la j-ième colonne) 3 2 4 3 12
Source: Khelil and Smida (2008) .
collective map for individual investors reflecting their perception vis-à-vis their trading failure. The method used to create cognitive maps is the questionnaire.
Presentation of the questionnaire
The questionnaire is divided into two parts: the first identifies the investor characteristics and the second relating to trading failure. We interview the investor about their stock market experience and trading failure. One hundred and twenty-eight individual investors are interviewed over a period of four months. Each interview lasted between 20 and 30 min. Participants were asked about the factors that affected the stock returns on their portfolio. This technique has mainly been used until now to make connections that exist between concepts previously determined.
Each investor is encouraged to explore his/her own ideas or cognitive representations in relation to its strategic vision. The respondent is asked to identify important factors that he said will have an impact on the key concept related to a trading failure in the stock market, such as "In your opinion, what are the factors that have affected your portfolio return rate?" In our study, trading failure meant that the investor has experienced a lower portfolio return rate during the past year.
Sample
Our empirical study is based on qualitative research. We use a questionnaire as a method of data collection. Data include over 250 individual (small) Tunisian investors currently trading and managing directly their investments in the Tunisian stock exchange.
The surveyed respondents had to be over 18 years of age. In terms of response rates, a traditional response rate measure could not be computed because online surveys are administrated in a different manner from standard telephone and paper surveys. Only 128 individual investors fully completed the questionnaire.
One hundred and twenty-eight interviews were carried out one-off, for which we have constructed individual causal (cognitive) maps. These interviews allowed us to identify a list of 28 common concepts. These concepts will be structured using the individual and collective cross-impact matrices.
The construction and analysis of the collective cognitive map were made by the program (MIC-MAC). This program was chosen for its conviviality and its analytical skills. This program allows identifying the explanatory variables from the cross-impact matrix (matrix structural analysis). It can also classify these variables according to their sensibility to the environment (dependence variables) and to their impact on other variables (motricity variables) (Figure 4 ). It also allows treating the information collected in the form of graphs and plans configuring the mental representation of interviewees.
Results analysis
Independently of its construction process, the cognitive map constitutes in itself an interesting product to be analyzed because it is a decisive tool to evaluate and provide alternatives to solve a problem.
Our average cognitive map of investors is based on the structural analysis matrix, on the influence-dependence graph, and on the influence-dependence chart and the essential categories of trading failure.
The structural analysis matrix
According to Arcade, Godet, Meunier, and Roubelat (1999) , structural analysis is a tool designed to link up ideas. It allows describing the system thanks to a matrix which links up all its constitutive elements. The method enables, by studying these relations, to underline the variables that are essential to the system's evolution. It has the advantage of stimulating reflection within the group, and leading it to think about certain aspects, which are sometimes counterintuitive. It applies to the qualitative study of extremely different systems.
According to Smida and Khelil (2010) , the structural analysis matrix allows identifying directly the key variables from the total, on line and in column, weight influences between each couple of variables. It is used to measure the influence (lines sum) and the sensibility (columns sum) of each variable on the failure or success of individual investors.
We have succeeded with the MICMAC software developed by Godet (2001) , a classification of these holding variables according to their order of motricity and sensibility to sort out the 15 critical factors of stock market participation failure of the Tunisian individual investors (Table 3) was succeeded.
Looking closely at these two tables, we can conclude that our hypothesis has been proved.
It seems essential that the cognitive biases and the indicators of the financial literacy such as the "familiarity with the assets, the anchoring to the past failure", and the difficulties in understanding the financial concepts and the lower level of the financial education are leading the pack. These variables or factors are both very influent and little sensitive. They represent the explanatory elements of stock market participation failure at the level of Tunisian small investors.
The influence-dependence graph
According to Smida and Khelil (2010) , the cognitive map can have the form of an influence-dependence graph ( Figure 5 ).The analysis of our average cognitive map puts clearly two categories of factors. The first category includes the sensitive factors, known as influenced factors or "consequences" because they are influenced by other factors (this category is placed in the center of the map), while in the second category, we find the motricity factors, also known as the influencing factors or "explanation," which exert a direct influence on many others. This second category of the influencing factors directly relates the strong influence of factors related to the cognitive biases and financial literacy (see especially variables familiar with the assets, anchoring to the past failure, and lower level of financial education) on the lower portfolio rate return.
The influence-dependence plan
The variables characterizing the system under study and its environment can be projected on the influence × dependence chart. In this chart, we distinguish between four categories of variables (influent, relay, excluded, and depending), allowing legibility perfect of individual investor failure phenomenon. These categories distinguish one another depending on the specific role that the variables can play in the failure of investors in the stock market. 
Zone A: "influent" variables
These are variables which have a high index of motricity and a low index of dependence, i.e. they are altogether very influential and little dependent on the rest of the variables.
The motrice/influent variables are the most important elements because they can act on the system depending on how much we can control them as a key factor either of movement or inertia. These variables are settled "explanations" because they are the elements enplaning of failure.
Zone A of the most influential factors clearly shows two categories of failure factors. The first category refers directly to the importance of the factors related to the cognitive biases underlying the individual investor behavior on the explanation of the stock market failure (such as the familiarity with the assets, the anchoring to the past failure, and overconfidence). Then, we can say that the influence of variables related to the financial literacy (such as the difficulties of understanding the financial concepts and lower level of the financial education) will for success are major factors of individual investor's failure. 
Zone B: "relay" variables
Intermediate or relay variables are at the same time very influent and very dependent (highly influent and highly dependent). These variables are situated in the northeast frame of the chart. They are, by nature, factors of instability because any effect on them will have an affect on others and on themselves. They also constitute the turning point between success and failure. Looking closely at Figure 6 (Appendix 1), which synthesizes the influence-dependence plan, one can observe that these variables are situated on the top right.
These variables, which are related to the individual investor's behavior, such as the impulsive decisions, mood, and the lower level of financial knowledge, are factors that affect the individual investor's success.
Zone C: "excluded" variables
The excluded or autonomous variables are those which have, at the same time, weak influence and little dependence. These variables are positioned in the southwest casing, and appear quite out of line with the system because they permit neither to stop a major evolution undergone by the system nor to really take benefit of it. Their development is relatively autonomous: they have no serious influence on investor's failure. Considering the influence-dependence plan ( Figure 7 , Appendix 2), we can single out certain "excluded" variables, namely the income, information asymmetry, portfolio size, etc.
Zone D: "depending" variables
Result or depending variables, or rather, the dependent variable, located in the southeast frame of the chart, are a little influential and very dependent. Thus, they are particularly sensitive to the evolution of motrice and/or relay variables. They are exit variables from the system. These variables, which can be explained by their acting on the influent and relay variables, are conditioned by too many factors. The variable lower portfolio rate return is considered as the result of other failure factors of the Zones A and B (Table 4 ).
The determination of individual visions, their grouping, under the form of an aggregation, and their detailed analysis using the MICMAC program constitute practically crucial steps of a successful approach in tracing a common vision of reality.
The analysis of aggregated cognitive map of individual investor's failure factors using the MICMAC programme revealed certain characteristics that would have been difficult, if not impossible, to identify/detect otherwise. This analysis is based on the following three aspects: the matrix structural analysis (allows to measure the influence or the sensibility of each factor on the failure or success of the micro-enterprise), the influence graph (allows us to reveal the influencing and influenced factors) and, finally, the influence-dependence plan (allows to group the variables into four groups allowing a perfect understanding the problem of stock market participation failure.
To sum up, we can say that the study of these three aspects has highlighted the dimensions of stock market participation failure of the Tunisian individual investors and their associated factors.
Conclusion and implications
The obtained results show that mainly the low level of financial literacy (such as lower level of financial education and difficulties in understanding financial concepts) and higher level of cognitive biases (such as familiarity and anchoring) of individual investors represent the main obstacles which limited the success opportunity of their stock market participation. This verifies our initial hypotheses, i.e. the effect of the financial literacy, the cognitive biases, and errors constitute the key factors of the individual investor's failure.
These results give us an idea, essentially, about the importance of the financial education, and human capital (the investor behavior) in the success of stock market participation. In the same line, several studies, such as of Altman (2012) , Bay (2011 ), Riaz et al. (2012 , Scholnick, Massoud, and Saunders (2013) and , von Gaudeker (2011) , also insist on the importance of the attribution of the human and social resources (including education, experience, knowledge and skills, social networks, family, etc.) as critical resources for the success of individual business.
Following this contribution, the most important question that can be posed is about the privileges, recommendations, and actions that we can come out with after studying the stock market participation failure.
Nevertheless, it is necessary to learn from the failure factors to support a possible success (Minniti & Bygrave, 2001 ). For these authors, failure can be perceived as a step to success, which constitutes an important source of learning because the individual is forced to conduct a post-mortem to comprehend what led to the failure, aiding the improvement of an individual's schema.
On the other hand, the stock market participation failure remains a phenomenon little dealt with by the traditional and the behavioral finance literature since the point was particularly put on the success factors.
Nevertheless, failure, even if it is almost always unpleasant, can become, in several occasions, a tool to discover new opportunities, skills, and motivation for success, and this shows the essence of stock market participation.
At the end of the present research, our main wishes are to have a methodological contribution, during the elaboration and analysis of the collective cognitive map, in the field of finance, and to confirm the cognitive mapping utility (Eden & Ackermann, 1998) , mainly in situations where the analysis of the map's structure and continuity are important to understand the problem studied. • lower rate of portfolio diversification.
• Portfolio size The application of the structural analysis method and of the cognitive mapping within the framework of our research opens the door for other various ways of researches for us and for those who are interested in these methods.
Why does it matter if small individual investors do not behave as we think that they should? There are two reasons according to De Bondt. The first is that substantial financial management directly affects people's well-being and the second reason is that investor behavior likely affects what happens in markets. With costly arbitrage, psychological factors become relevant and it would be unsound to model market behavior based on the assumption of common knowledge of rationality. As stated by Graham and Dodd,-"the (stock) market is not a weighing machine, on which the value of each issue is recorded by an extent and impersonal mechanism-Rather-the market is a voting machine, whereon countless individuals register choices which are the product partly of reason and partly of emotion."
The objective of this research is to apply the cognitive approach using the method of structural analysis as a tool for structuring ideas and collective reflections. The use of this approach in the field of behavioral finance is a little recent and has been dealt with by few empirical studies. This approach leads to a better understanding of the cognitive universe of individuals (investors, actors, leaders, managers, and investors) and appears to be important in the context of our study to identify the major factors of the Tunisian individual investor's failure. Has the experiment on 128 individual investors actively trading in the Tunisian stock market allowed us to present, in the form of a collective cognitive map, the factors which seem to affect their chance of stock market participation success?
